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Environmental problem has appears as an important social issue now a day. 
Hence, there are many researchers conducted to search for alternative way to 
reduce the use of non- renewable material. Fast growing timber is widely 
promoted to overcome the shortage of the non-renewable source used in the 
construction and furniture used. This study is carried out to investigate the 
information on the relationship between basic density towards compressive 
strength, MOE and MOR of Acacia mangium to analyze and improve the quality 
use of timber such as the strength and physical properties in green and air-dry 
conditions as being used in the construction and furniture sector in Malaysia as 
well as to reduce the use of other non-environmental material in construction 
sector. Throughout the study, it could be concluded that further laboratory work to 
increase the strength of this timber is needed for further utilization of this timber 










Kini, Masalah Persekitaran merupakan masalah sosial yang sangat penting dalam 
masyarakat dunia. Oleh demikian, banyak kajian telah dibuat untuk mencari jalan 
penyelesaian untuk mengurangkan penggunaan bahan yang tidak boleh 
diperbaharui. Untuk menyelesaikan masalah ini, kayu pertumbuhan cepat semakin 
meluas diperkenalkan. Justeru, kerja penyelidikan ini adalah untuk mencari 
maklumat tentang perhubungan antara dasar kepadatan terhadap kekuatan 
mampatan, modulus elastik dan modulus rupture bagi Acacia Mangium untuk 
meningkatkan kualiti kegunaan kayu seperti ciri-ciri kekuatan and fizikal dalam 
keadaan basah dan kering seperti yang digunakan dalam sektor pembinaan di 
Malaysia mahupun untuk mengurangkan penggunaan bahan-bahan lain yang tidak 
dapat diperbaharui. Dengan penyelidikan ini, lebih banyak kerja makmal boleh 
dijalankan untuk meningkatkan kekuatan kayu dalam sektor pembinaan pada 
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Tropical rainforest have long been recognized as one of the most 
productive type of forests in the world. There are only three areas in the world 
where tropical rainforests are found – tropical South America, Central Africa and 
Southeast Asia. The rainforests of Southeast Asia are believed to be the oldest 
and among the most biologically diverse in the world.  
Wong (1998) has pointed out that there are a wide range of forest types in 
Malaysia, including wetland forests, mixed dipterocarp forest, forests over 
limestone, heath forests, montane oak forest and montane ericaceous forest. 
Wetland forests in Malaysia comprise three main habitat types: mangrove 
forests, peat swamp forests and freshwater swamp forests. Dipterocarp forests 
are tall forests growing on well-drained soils of the plains and foothills and form 
one of the richest and most diverse biological communities in the world. 
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Limestone hill ecosystems are areas of high endemism with many species being 
locally restricted.  
Heath forests occur over nutrient-deficient soils, and montane forests 
occur from about 1000m to about 2000m above sea level. Each of these forest 
ecosystems is unique in its composition of plants and animals that interact with, 
and are dependent upon each other. Soil composition and nutrient levels play a 
part in plant diversity. Forests are not only composed of trees; they are complex 
systems with a range of other kinds of plants, such as epiphytes, strangling 
plants, climbers, parasites and fungi. Within forests live a large variety of 
vertebrate and invertebrate species. Complex interrelationships exist between 
plants and animals. Many plants are dependent on animals for the dispersal of 
seeds and for pollination. Animals are dependent on plants for shelter and as a 
source of food. This whole community makes up the forest ecosystem (Wong, 
1998). 
 
1.1   TIMBER IN MALAYSIA 
Malaysia's land surface was once almost entirely covered with forest. Today,     
forests still cover about 59.5% of the total land area. However, deforestation is a 
major concern as the country is still rapidly developing. In the 20 years from 
1983 to 2003, there was a reduction of about 4.9 million hectare of forest cover 
in Malaysia. This is about 4 times the size of Singapore - an average of 250,000 
hectare of forest being lost annually. Apart from deforestation, the remaining 
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forests face threats from unsustainable logging, illegal removal of forest products 
and encroachment. 
Malaysia lost an average of 78,500 hectares of forest per year. The amounts 
to an average annual deforestation rate of 0.35%. Between 2000 and 2005, the 
rate of forest change increased by 85.1% to 0.65% per annum. In total, between 
1990 and 2005, Malaysia lost 6.6% of its forest cover, or around 1,486,000 
hectares. 
The demand for tropical timbers is always on the increase. This is an 
advantage to the Malaysian economy due to its vast area of tropical rain forest. 
However, the prime natural forest species are becoming scarce. Thus the wood 
industry is expected to rely on lesser known and plantation grown species which 
is fast growth timber species for a considerable portion of the supply of raw 
materials.  
 
1.2      ALTERNATIVE SPECIES USED IN TIMBER INDUSTRY 
Nowadays, environmental problem has appears as an important social 
issue and successfully raise the awareness among the public. Therefore, the 
construction using the non-renewable source has no longer becomes the smart 
choice for the construction of the building. Thus, timber especially the secondary 
timber with fast growing time, durable and high strength properties has becomes 
an alternative for the construction of the building. Due to the highly demand of 
timber usage, an alternative fast growth timber has introduce in Malaysia. The 
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fast growth timber species are such as Engkabang Jantong (shorea Macrophylla), 
Kelampayan (Neolamarckia cadamba), Acacia Mangium and etc. Acacia 
mangium is one of the fast growth timbers which is an important multipurpose 
tree for the tropic lowlands in Malaysia. Mangium is one of the major fast-
growing species used in plantation forestry programs throughout Asia, the 
Pacific, and the humid tropics. It has naturalized in Puerto Rico, Brazil, and 
many other areas. Due to its rapid growth and tolerance of very poor soils, 
Acacia mangium is playing an increasingly important role in efforts to sustain a 
commercial supply of tree products while reducing pressure on natural forest 
ecosystem in Malaysia timber industry. 
 
1.3    PROBLEM STATEMENT  
Acacia mangium timber has slowly become well known timber to replace 
the deforestation problem in Malaysia nowadays. It is a major and solid problem 
towards achieving a better to solution to sustain a commercial supply of tree 
products in our country. However, due to the lack of acknowledgement of the 
strength properties of the fast growth timber, the needs to understand and relating 
between two different physical approaches toward strength properties at green 






1.4    SCOPE OF STUDY 
In this study, the materials that used are 2 small clear size 20 x 20mm 
timbers of Acacia Mangium. The sample is test used the machine in laboratory to 
determine the relationship of both physical and strength properties in two 
conditions which are green and air-dry. The main strength properties which are 
the Modulus of rupture (MOR), Modulus of Elasticity (MOE) and compressive 
grain stress. Basic information on mechanical properties for promoting effective 
utilization of Sarawak fast growth timber Acacia Mangium were tabulated. The 
relationship between basic density and compressive strength, MOR and MOE of 
small specimens were investigated. 
1.5 AIM AND OBJECTIVES 
In order to achieve the aim of the research, the following objectives have been 
suggested: 
 To determine the strength and physical properties of Acacia Mangium at 
green and air‐dry condition . 
 To understand the behaviour of fast growing timber by using static 
bending and compression parallel to grain test. 











2.0 GENERAL  
 
Wong (1998) has stated that the geographical extent of Malaysia, 
covering the Malay Peninsula and Borneo, constitutes two of the richest 
territories in Sunderland Borneo, the richest island in western Malaysia, is 
approached in overall species diversity only by the Malay Peninsula. The size of 
Borneo’s flora is believed to range between 9,000 and 15,000 species of vascular 
plants (Wong, 1998). There are 108 tree species, just over a third of the 311 
recorded, belonging to 31 families are endemic to the island, with only two not 
recorded for Sabah and Sarawak (Soepadmo and Wong, 1995). 
 
It is estimated the Malayan flora comprises just over 8,000 species of 
seed plants in about 1,500 genera, showing a much closer relationship with 
Borneo than with Sumatra. Of the 2,830 tree species enumerated in a revision of 
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the Peninsula’s tree flora, 746 (26%) are endemic (Ng et.al., 1990). Harvesting 
forest products such as timber is an important economic activity in Malaysia and 
has a direct impact on the socio-economic development of the country. Of the 
5,000 species of trees, about 400 species are harvested for their timber 
(Soepadmo, 1998). Malaysia is one of the leading exporters of tropical timber. In 
1997, the forestry sector earned RM 13.88 billion from the export of forest 
products (Kumaran, 1998). 
 
Malaysia lies between two degrees and seven degrees north of the equator 
with an equatorial climate. This provides optimal comprehensive environmental 
and habitat for valuable flora and fauna. Malaysia has 32.8 million hectares of 
land area, of which 24.8 million hectares (75.5%) are classified as forest and tree 
cover. Among the 24.8 million hectares of land area, 19.5 million hectares are 
forest cover and 5.3 million hectares are tree cover. Of the total forest cover, 
9.2milion hectares (47.4%) are found in Sarawak, 5.9 million hectares (30.1%) 
are found in Peninsular Malaysia and 4.4 million hectares (22.5%) are found in 
Sabah (Carol Yong, September 2006).  
 
McMorrow & Talip (2001: 217, citing Wood 1990) have stated that 
Malaysia is one of the 14 major countries with over 250,000 hectares deforested 
annually. They added that by the late 1980s half of the forest area in Peninsular 
Malaysia and a fifth in Borneo had gone. A variety of factors contribute to this 
state of affairs. Uncontrolled deforestation for development is the major factor. 
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Malaysia as a develop country use a lot of timber in construction sector. 
Therefore, the need for this area increased, some research has been done to 
overcome the depleting of timber in Malaysia.   
 
Sarawak as the largest states that have largest land is one of suitable place 
that gives huge demand for general utility timber for industrial purpose. 
Therefore, it is a reasonably good place for the growth of different type fast-
growing timber such as Engkabang Jantong (Shorea Macrophylla), Kalampayan 
(Neolamarckia cadamba), Acacia Mangium, and other species. Initiative was 
undertaken by Sarawak government to overcome the depleting of timber in 
Sarawak due to industrial purpose such as establish plantation. Hence, a million 
hectares area of Sarawak is targeted over the next twenty years for forest 
plantation. 
 
Historically, many native timbers both hardwood and softwood, 
established excellent reputations for a wide range of solid wood uses. Some 
species such as kauri and rimu catered for multiple uses while others such as 
puriri supplied limited markets. Many of the historical niche markets no longer 
exist, mainly due to replacement by other products and reduced availability of 
logs for processing. However, additional markets have evolved using both 
recycled native timbers plus additional material from managed stands, both 




Historical use largely depended on availability and cost, but reputations 
for specific native timbers were a direct reflection of their wood properties. 
Significant wood properties included durability, stability, hardness, strength and 
stiffness for structural applications, mach inability, non-tainting qualities and 
appearance. When harvesting mature stands, the age of the trees largely 
determined the quality of the logs available for processing and had a positive 
influence on many of the desirable properties of the timber produced. 
 
Management of native trees can maintain quality with respect to log size 
and branching, however reputations of timber quality have largely been built up 
on utilisation of heartwood from old-growth stands. Heartwood and many other 
wood properties are largely age dependent and may be compromised if economic 
considerations dictate shorter rotations. 
 
2.1 HARDWOOD & SOFTWOOD 
 
Herbert (1997) stated that the availability of timber from natural forests 
has become increasingly scarce over recent years and as a consequence, there has 
been increasing emphasis on both the sustainable management of natural forest 
and in the establishment of plantations with targeted native species. Natural 
forest stands from which a wide range of our native species developed their 
reputations were mature with usually straight boles free of branching below 
crowns. Traditional use largely depended on availability and cost, and 
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reputations were a direct reflection of wood properties. Various combinations of 
the following properties were important in the use of timber for a wide range of 
products including durability, stability, machinability, strength, stiffness, 
hardness, colour, appearance and non-tainting qualities. 
 
Many traditional uses of native timber have been replaced by the more 
cost-effective use of exotic plantation grown timber. The availability of native 
timber from old-growth stands had diminished significantly in recent decades 
with some use of recycled timber. The future use of native timber must target 
high value niche markets, where the inherent wood properties of each species are 
recognised. Careful management of both natural forest stands and small 
plantations of targeted species (Pardy and Bergin, 1989) should ensure the 
availability of quality native timber in the future and have the added benefits of 
satisfying cultural and environmental needs. The classification of timber is 
adopted from Malaysian Grading Rules (1984), which categorise commercial 
timbers into four broad groups as below. 
 
Table 2.1 Classification of timber 
CLASSIFICATION DENSITY RANGE (kg/m
3
) 
Heavy Hardwood* 800-1120 
Medium Hardwood 720-880 
Light Hardwood 400-720 
Softwood Botanical distinction 
*For this category, priority has been placed on the natural durability of the 
timber over its density. 
